We present a numerical simulation of the operation of a chain of 3 Quantum Cellular Automanton (QCA) cells, with the inclusion of a realistic procedure to enforce, with an externally applied bias voltage unbalance, the polarization of the first cell. The polarization state is shown to propagate correctly, as long as the bias unbalance applied to the electrodes of the first cell is not so large as to directly perturb nearby cells. The addition of dummy cells is needed to balance the asymmetries existing at the ends of a chain: this is an indication of further difficulties, that may become relevant if fabrication of more complex arrays is attempted.
INTRODUCTION
The concept of QCA (Quantum Cellular Automaton) logic was proposed by Lent et al. [1] If we consider a cell layout based on independent gates [2] , the polarization of the driver cell can be easily obtained by creating a very small electrical asymmetry among the electrodes.
We consider a GaAs/A1GaAs heterostructure, with a 2DEG (2-dimensional electron gas) at 35 nm from the surface and compute the confining potential at the 2DEG level with the semianalytical method due to Davies et al. [3] , including also the effect of image charges, associated with the assumption of Dirichlet boundary conditions at the surface [4] . Figure 1 ; this allows us to obtain a perturbation in the potential and consequently the enforcement of a given polarization for the driver cell by simply adjusting the gate voltages. In particular, with reference to the numbering in Figure 1, Figure 2 for a three cell We use the Configuration Interaction (CI) method [2] , which is based on the representation of the many-electron wave function with a linear combination of Slater determinants. Once the confinement potential has been obtained with the above mentioned semianalytical procedure, the electron density in the driver cell is computed with the CI method, using a basis of 28 Slater determinants. Then the electron density in the first driven cell is determined, considering the electrostatic potential due to the gates and the action of the charge distribution in the driver cell. Analogously, the electron density in the second driven cell is computed including the effects of the gates and of the charge distributions in the two other cells. Finally, the calculation is repeated for each cell, considering all contributions, until convergence is reached, i.e., until the electron densities at two consecutive iterations for each cell differ less than a threshold value.
NUMERICAL RESULTS
In a realistic chain, enforcing the polarization of the driver cell represents an issue that needs to be dealt with very carefully: due to the extreme sensitivity of the system, even a vanishingly small gate voltage perturbation can be expected to lead to a significant variation in the electron distribution, and, possibly, to undesired effects on the nearby cells. Different values of the voltage shift 3V between the electrodes defining the first (driver) cell of the sequence have been investigated, and the charge rearrangement within the cell has been calculated.
A V term was added to the potential of gates 3 and 7. It has been found that a value of 6V= -10-6V is sufficient to force the two electrons into the dots closer to gates and 5, therefore, according to the polarization expression of Ref.
[1], the polarization state of the driver cell is Pdriver --1. Such a charge rearrangement determines a polarizing field that is sufficient to fully bias the neighboring cell (first driven), which, in turn, causes the polarization of the third cell.
In Figure 3 
